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Abstract
Purpose/Objectives—The purpose of this report is to describe retention strategies that were
useful and those that were not in a longitudinal study of emerging adults.
Background of Project—A longitudinal study examining the transition to young adulthood
among emerging adults with type 1 diabetes, which had success in retention, provided the context
for describing retention strategies.
Rationale—A challenge in longitudinally designed studies is retention of participants since their
loss decreases power for statistical analysis. Given that emerging adulthood is a period of
instability, retention is particularly challenging among this population. However, longitudinal
studies are the best way to understand developmental changes, and it is also important to increase
our knowledge of health outcomes during emerging adulthood.
Description—Retention strategies used in the study are described, including promoting a
positive relationship with participants, maintaining contact with participants, having a study staff
with good interpersonal skills, using incentives, conveying respect for participants, and employing
user-friendly data collection.
Outcomes—Useful strategies to promote a positive relationship included sending cards and
newsletters to participants, maintaining consistency of contact person, and expressing appreciation
for participant's time and effort. Useful strategies for maintaining contact with participants
included obtaining contact information at every data collection point, maintaining birthdates and
chart numbers in tracking data bases, monitoring returned mail, and using Web search engines.
Other useful strategies were providing incentives to participants, employing staff with good
interpersonal skills, providing participants with choices when appropriate, and employing user-
friendly data collection. One strategy, using contests, was not found useful.
Conclusions—Despite the challenges of conducting longitudinally designed studies with
emerging adults, multiple retention strategies can be employed that are useful to retention.
Implications—It is feasible to conduct longitudinal studies with emerging adults despite the
challenges.
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Retention of participants over time is a challenge in longitudinal studies,1 and it is especially
challenging in the emerging adult population. Across several longitudinal studies with
emerging adults, retention rates varied from 45% to 88%,2–6 decreased the longer the length
of the study,5 and were relatively lower during emerging adulthood than for earlier periods
of adolescence.2 Participants who are transient and difficult to locate are a challenge to
retaining participants in longitudinal studies,7 and these characteristics are relatively more
common in emerging adults. These youth are in the developmental period of emerging
adulthood, from 18 years of age to the mid and late twenties, a time known for many
changes.8 For example, these youth may be graduating from high school,9 moving out of
parental homes, enrolling in college,10 and/or entering the job market, and those with a
chronic health problem are transferring from pediatric to adult health care providers.11 All
these changes contribute to challenges in maintaining contact with these youth, an important
aspect of retention in longitudinal studies.7 Addressing retention of participants over time is
important because low retention rates contribute to reduced sample size and power for
statistical analysis,12 and they also result in potential bias in the sample because those who
drop out may be different from those who do not.1 Because longitudinal studies are the best
way to understand developmental changes,1 professionals who conduct such studies with
youth in this developmental period would benefit from a description of useful and non-
useful retention strategies. Thus, this paper describes the range of retention strategies that we
found useful or not in our longitudinal study of emerging adults with type 1diabetes, for
which we had relatively good retention rates.
The Diabetes Study: Emerging Adults with Type 1 Diabetes
We conducted a longitudinal study to examine the transition to young adulthood among
emerging adults with type 1 diabetes, specifically the first year after high school graduation.
The rationales for the study were that little evidence exists to guide clinical practice for these
youth;13 this transitional developmental time is proposed to contribute to poor health
outcomes;14 and longitudinal studies are the best way to understand developmental
changes.1 For example, it is important to increase our knowledge of health outcomes such as
poor glycemic control for which these youth are known15, 16 because poor control
contributes to serious short and long-term health complications.17
The study was conducted after IRB approval, and consent was obtained from youth 18 years
of age or older; for youth under age 18, consent from parents and assent from youth were
obtained. Study procedures, described elsewhere,18 included recruitment of participants in
four waves or consecutive years during their last six months of high school. Recruitment
was from a regional university medical center, a private hospital, and a regional center
providing outpatient diabetes care. At baseline, the sample, described elsewhere,18 consisted
of 204 participants. Guided by the transition framework for emerging adults with diabetes,14
the study examined health, behavioral and developmental outcomes such as glycemic
control, diabetes management, and autonomy in diabetes care. In addition, guided by
Hanna's14 framework, the study examined influential transitional events and individual and
environmental characteristics such as living situation in relation to parents, diabetes-specific
self-efficacy, and diabetes-specific support from parents, friends, and romantic partners.
This study could be considered relatively high in terms of burden on participants; they were
asked to self-report on multiple variables, and data collection for most variables occurred
every three months from the last semester of high school through one year post-high school.
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In addition, this study was challenging to study staff who tracked participant for all five
years of the study so that a final report newsletter could be sent.
Despite the considerable time and effort asked of study participants in this transient age
group, the study was quite successful in retaining participants. At completion of the study,
we only had 3% (N = 7) who were considered definitely lost to follow-up, with 3 having
requested to be withdrawn, 2 having died, and 2 who could not be contacted after the 6- or
9-month data collection points. This category of lost-to-follow-up did not include those who
missed particular data collection points because after missing one point, many completed the
next data collection point. Thus, we also calculated a non-completion of data collection rate.
On average, 82% of participants completed follow-up collection points over the course of
the study.
Retention Strategies Implemented
Several procedures were used to increase retention with this longitudinal study of emerging
adults. We used various strategies to promote a positive relationship between participants
and staff and to maintain contact with participants. In addition, retention strategies included
having a study staff with good interpersonal skills, using incentives, conveying respect for
participants, and employing user-friendly data collection. We found most of these strategies
useful, although one was found not useful.
Useful Strategies for Maintaining a Positive Relationship
Strategies to promote and maintain a positive relationship between participants and the study
team are important in longitudinal studies.19 We sent holiday cards, birthday cards, and brief
annual newsletters over the course of the five-year study. The ongoing newsletters provided
pictures of and general information on the research team members and ways to contact them,
as well as encouraging commitment to the study. The final newsletter provided a brief
summary of study results. In addition, efforts were made for consistency in which study staff
contacted participants. Data collectors expressed appreciation to participants for their time
whenever there was personal contact.
Non-useful Strategies for Maintaining Positive Relationships
Periodic contests were held because such strategies have been found by others to increase
participation.20 In one contest, we asked participants to voluntarily provide captions to a
picture depicting discussion among peers eating together. In another, we asked participants
to voluntarily complete a diabetes-specific cross-word puzzle. However, this strategy was
not continued because there was minimal participation in either contest despite the different
formats.
Useful Strategies for Maintaining Contact
A major problem in longitudinal studies is tracking patients.21 Given the mobility of the
emerging adult age group, we specifically focused upon maintaining contact information.
We gathered this information at the initial enrollment visit and updated it at each data
collection point, as recommended by others.19 Contact information included a current
address, telephone numbers (home and/or cell), and e-mail address of each participant, as
well as the address and telephone numbers of one or two persons (parents, relatives, friends)
who would always know participants' whereabouts. The principal investigator had
previously been successful with this strategy in studies with adolescents on the sensitive
issue of contraceptive use.22 Participants indicated preferred modes of contact as well as
best days and times to contact them. Medical charts and the Postal Service have been
suggested as sources for tracing lost participants;23 thus, contact information also included
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birthdates and chart numbers as well as monitoring returned mail from the newsletters,
birthday cards, and December holiday cards sent. If participants could not be contacted via
the contact list, Forwarding Address Requests through the Postal Service and Web search
engines were used to obtain current addresses. Mailed incentive checks also provided
motivation for keeping contact information up to date. The information in the tracking data
bases was kept in locked and password-protected files.
Useful Strategies: Staff with Good Interpersonal Skills
Interpersonal skills of study personnel are also vital to successful retention in longitudinal
studies.21 The study staff was in fairly frequent contact with participants, reminding them of
the availability of the next questionnaire and making follow-up telephone calls encouraging
completion of surveys. As has been suggested by others,24 especially in relation to
participants who miss a follow-up data collection, it is important for study staff to emphasize
the need for complete information in the study. Although some studies specify a certain
number (up to nine have been reported) of attempts that must be made to contact participants
who miss data collection,25 our staff, in an attempt to be respectful, adjusted the number of
calls based upon the tenor of the response of the participants. A detailed log was kept of all
contacts and responses. In addition, study staff members were flexible in their work hours,
often calling participants during evening hours.
Useful Strategies: Respect for Participants
We implemented several strategies that conveyed respect for participants, a key for retention
in longitudinal studies.21 The strategies included: 1) providing participants a choice about
where they wished to complete the questionnaires; 2) providing a choice of completing
questionnaires via a WEB-based program or by paper and pencil; 3) contacting participants
via their preferred mode of contact; 4) and sending mailed questionnaires with return
envelopes to those who chose the paper-and-pencil option. Respect for participants'
commitment to the study was conveyed, as mentioned, with expressions of appreciation to
them for their time whenever there was personal contact with study staff. In addition, as
noted above, study staff conveyed respect by limiting the number of reminder calls made to
participants based upon their responses.
Useful Strategies: Incentives
A major strategy was the provision of incentives in recognition of the considerable time and
effort needed for completion of instruments every three months in this study. The
participants received a $50 gift certificate or a mailed check as compensation for completing
the baseline survey. After they completed each of the questionnaires, they were mailed $25
checks for the 3 to 15-month questionnaires and $25 for the 18-month questionnaire.
However, if the baseline-through-18-month questionnaires had all been completed they were
mailed $100 for the 18-month questionnaire as a special incentive. This incentive system
was explained to participants ahead of time. This is common practice in research with
adolescent samples; payment is provided in more than half of such studies,26 and these
incentives are known to increase participation.27, 28
Useful Strategies: User Friendly Data Collection
Finally, we had strategies around data collection that were aimed at this particular age
group. Questionnaires were self-completed predominately by Web-based entry by these
emerging adults, who were well acquainted with computers. Web-based data entry has
advantages similar to Computer Assisted Self-Interviewing (CASI), documented to be easy
to use,29 to be equivalent to data collected via written questionnaires30 or telephone
interviews,31 to provide privacy,32 and to increase reliability of self-report of sensitive
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information relative to written questionnaires and face-to-face-interviews.33–35 The Web
program also decreased participant burden by providing standard directions and by allowing
one to move to the next relevant item and skip non-relevant items. In addition, the Web
program allowed participants to take breaks in the data collection session and to access their
questionnaire more than once within a one-week period of time.
Several other procedures were used to increase usability of the Web-based data collection
program. The study was given a “catchy” title, the Young Adult Diabetes Assessment
(YADA), for consistent recognition on the WEB page. For accessing the Web-based
program, we purchased a study domain name with YADA as part of it. In addition,
participants were able to choose their own username and password. Finally, ways were
provided for participants to contact study staff if help was needed for usernames or
passwords that had been forgotten.
Discussion
We found that, with the implementation of a range of retention strategies, it was feasible to
conduct a longitudinal study with youth in the challenging time of emerging adulthood.
Only 3% of the participants were lost to follow-up in this longitudinal study of emerging
adults with type 1 diabetes. Despite the mobility of this age group, contact strategies were
successful, with only two participants in the follow-up period lost because they could not be
contacted. This is a very low lost to follow-up rate given that contact was maintained over 5
years of the study. It needs to be kept in mind that not all participants completed all 3-month
data collections. However, the 82% average completion rate over all the data points was
relatively high in comparison to the 45% to 88% range noted in other studies with emerging
adults2–6 and was particularly good considering the participant burden of every 3-month
collection of multiple variables over the course of 18 months.
Most strategies that we used for addressing retention were found useful in this study.
Consistent with promoting positive relationships with participants,19 we employed a number
of useful strategies such as sending holiday and birthday cards as well as newsletters. In
addition, we used strategies that conveyed respect for participants, found by others to be
important for retention21 such as providing participants a choice in the format of the
questionnaires and mode of contact. Conveying respect may be especially useful for
emerging adults, who are developmentally working toward autonomy and self-identity.8
Finally, promotion of positive relationships with participants was also likely enhanced by
study staff with interpersonal skills, proposed to increase retention in longitudinal studies.21
Study staff also limited the number of reminder calls made to participants based upon the
tone of their previous responses.
Several useful strategies are particularly salient for this age group. Because a major
challenge to retention is maintaining contact with participants,21 especially for those who
are transient,7 multiple strategies were used with this sample of emerging adults who were in
a period known for many changes.8 These strategies included updating contact information
at every data collection point; tracking birthdates and chart numbers; monitoring returned
mail from the newsletters, cards, and incentive checks; and, when needed, using Postal
Service and Web search engines. Consistent with other studies,27, 28 incentives were a useful
retention strategy. The limited finances for which emerging adults are known36 likely
contributed to the usefulness of incentives as a retention strategy.
Employing user-friendly data collection such as a Web-based data collection program was
also found useful for this age group, which is very familiar with computers. The Web
program decreased participant burden by the ease of navigating through the questions,
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ability to take breaks in the data collection sessions, and allowing access to the questionnaire
more than once within a specified period of time. In addition, ease of use was enhanced by
giving the study a catchy and easy-to-remember title, having the study name as part of the
domain name to access the data collection system, allowing participants to choose their own
username and password, and providing participants with access to study staff if usernames
or passwords had been forgotten.
A retention strategy not found useful was the use of contests. This strategy was implemented
as a way to promote a positive connection with the study. However, there was minimal
participation in the two contests tried even though they had different formats. This is not
consistent with some20 who found that contests did increase retention. Our participants often
conveyed to study staff that they were very busy, and the voluntary contests may have been
seen by them as just one more thing to do for which they did not have time.
In conclusion, we found that conducting a longitudinal study of emerging adults with type 1
diabetes was feasible in relation to maintaining retention of the participants. In any context,
similar retention strategies may prove useful to address the challenges of a longitudinal
design as well as the particular characteristics of this age group. Although the strategies
discussed did require considerable staff time and effort, in terms of the outcomes of our
study, they were very worthwhile.
Acknowledgments
The project was supported by R01NR009810 (PI KM Hanna) from the National Institute of Nursing Research. The
content is solely the responsibility of the authors and does not necessarily represent the official views of the
National Institute of Nursing Research or the National Institutes of Health.
References
1. Polit, DF.; Beck, CT. Nursing Research: Genrating and Assessing Evidence for Nursing Practice.
8th ed. Wolters Kluwer / Lippincott Williams & Wilken; Philadelphia: 2008.
2. Dennissen JJA, Asendorpf JB, van Aken MAG. Childhood personality predicts long-term
trajectories of shyness and aggressiveness in the context of demographic transitions in emerging
adulthood. Journal of Personality. 2008; 76(1):67–99. [PubMed: 18186711]
3. Roisman GI, Masten AS, Coatsworth JD, Tellegen A. Salient and emerging developmental tasks in
the transition to adulthood. Child Development. 2004; 75(1):123–133. [PubMed: 15015679]
4. White HR, Bray BC, Fleming CB, Catalano RF. Transitions into and out of light and intermittent
smoking during emerging adulthood. Nicotine & Tobacco Research. 2009; 11(2):211–219.
[PubMed: 19246434]
5. Galambos NL, Krahn HJ. Depression and Anger Trajectories During the Transition to Adulthood.
Journal of Marriage and Family. 2008; 70:15–27.
6. Pettit JW, Roberts RE, Lewinsohn PM, Seeley JR, Yaroslavsky I. Developmental relations between
perceived social support and depressive symptoms through emerging adulthood: Blood is thicker
than water. Journal of Family Psychology. 2011; 25(1):127–136. [PubMed: 21355652]
7. Cotter RB, Burke JD, Loeber R, Navratil JL. Innovative retention methods in longitudinal research:
A case study of the developmental trends study. Journal of Child and Family Studies. 2002; 11(4):
485–498.
8. Arnett JJ. Emerging Adulthood: What Is It, and What Is It Good For? Child Development
Perspectives. 2007; 1(2):68–73.
9. Aseltine RH, Gore S. Mental health and social adaptation following the transition from high school.
Journal of Research on Adolescence. 1993; 3(3):247–270.
10. Furstenberg, FF., Jr.; Rumbaut, RC.; Settersten, RA, Jr.. On the frontier of adulthood: Emerging
themes and new directions. In: Settersten, RA.; Furstenberg, FF.; Rumbaut, RG., editors. On the
Hanna et al. Page 6
Clin Nurse Spec. Author manuscript; available in PMC 2015 January 01.
N
IH
-PA Author M
anuscript
N
IH
-PA Author M
anuscript
N
IH
-PA Author M
anuscript
frontier of adulthood: Theory, research, and public policy. The University of Chicago Press;
Chicago: 2005. p. 3-25.
11. Blum RW, Garell D, Hodgman CH, et al. Transition from child-centered to adult health-care
systems for adolescents with chronic conditions. A position paper of the Society for Adolescent
Medicine. Journal of Adolescent Health. 1993; 14(7):570–576. [PubMed: 8312295]
12. McFarlane J. Strategies for successful recruitment and retention of abused women for longitudinal
studies. Issues in Mental Health Nursing. 2007; 28(8):883–897. [PubMed: 17729172]
13. Peters A, Laffel L. Diabetes care for emerging adults: Recommendations for transition from
pediatric to adult diabetes care systems. Diabetes Care. 2011; 34:2477–2485. [PubMed: 22025785]
14. Hanna KM. A framework for the youth with type 1 diabetes during the emerging adulthood
transition. Nurs Outlook. 2012; 60(6):401–410. [PubMed: 22226223]
15. Insabella G, Grey M, Knafl G, Tamborlane W. The transition to young adulthood in youth with
Type 1 diabetes on intensive treatment. Pediatric Diabetes. 2007; 8(4):228–234. [PubMed:
17659065]
16. Bryden KS, Peveler RC, Stein A, Neil A, Mayou RA, Dunger DB. Clinical and psychological
course of diabetes from adolescence to young adulthood: A longitudinal cohort study. Diabetes
Care. 2001; 24(9):1536–1540. [PubMed: 11522695]
17. Diabetes Control and Complications Trial Research Group. Effect of intensive diabetes treatment
on the development and progression of long-term complications in adolescents with insulin-
dependent diabetes mellitus: Diabetes Control and Complications Trial. Journal of Pediatrics.
1994; 125(2):177–188. [PubMed: 8040759]
18. Stupiansky NW, Hanna KM, Slaven JE, Weaver MT, Fortenberry JD. Impulse control, diabetes-
specific self-efficacy, and diabetes management among emerging adults with type 1 diabetes. J
Pediatr Psychol. 2013; 38(3):247–254. [PubMed: 23115219]
19. Lyons KS, Carter JH, Carter EH, Rush KN, Stewart BJ, Archbold PG. Locating and retaining
research participants for follow-up studies. Research in Nursing and Health. 2004; 27(1):63–68.
[PubMed: 14745857]
20. Butterfield PG, Yates SM, Rogers B, Healow JM. Overcoming subject recruitment challenges:
strategies for successful collaboration with novice research agencies. Applied Nursing Research.
2003; 16(1):46–52. [PubMed: 12624862]
21. Tansey CM, Matte AL, Needham D, Herridge MS. Review of retention strategies in longitudinal
studies and application to follow-up of ICU survivors. Intensive Care Medicine. 2007; 33(12):
2051–2057. [PubMed: 17701161]
22. Hanna KM. Effect of nurse-client transaction on female adolescents' oral contraceptive adherence.
Image J Nurs Sch. 1993; 25(4):285–290. [PubMed: 8288295]
23. Twitchell GR, Hertzog CA, Klein JL, Schuckit MA. The anatomy of a follow-up. British Journal
of Addiction. 1992; 87(9):1327–1333. [PubMed: 1392554]
24. Woolard RH, Carty K, Wirtz P, et al. Research fundamentals: follow-up of subjects in clinical
trials: addressing subject attrition. Academic Emergency Medicine. 2004; 11(8):859–866.
[PubMed: 15289193]
25. Kypri K, Gallagher SJ, Cashell-Smith ML. An internet-based survey method for college student
drinking research. Drug and Alcohol Dependence. 2004; 76(1):45–53. [PubMed: 15380288]
26. Borzekowski DL, Rickert VI, Ipp L, Fortenberry JD. At what price? The current state of subject
payment in adolescent research. Journal of Adolescent Health. 2003; 33(5):378–384. [PubMed:
14596959]
27. Donaldson GW, Moinpour CM, Bush NE, et al. Physician participation in research surveys. A
randomized study of inducements to return mailed research questionnaires. Evaluation and the
Health Professions. 1999; 22(4):427–441. [PubMed: 10623399]
28. Kalantar JS, Talley NJ. The effects of lottery incentive and length of questionnaire on health
survey response rates: a randomized study. Journal of Clinical Epidemiology. 1999; 52(11):1117–
1122. [PubMed: 10527007]
29. Jones R. Survey data collection using Audio Computer Assisted Self-Interview. Western Journal of
Nursing Research. 2003; 25(3):349–358. [PubMed: 12705116]
Hanna et al. Page 7
Clin Nurse Spec. Author manuscript; available in PMC 2015 January 01.
N
IH
-PA Author M
anuscript
N
IH
-PA Author M
anuscript
N
IH
-PA Author M
anuscript
30. Webb PM, Zimet GD, Fortenberry JD, Blythe MJ. Comparability of a computer-assisted versus
written method for collecting health behavior information from adolescent patients. Journal of
Adolescent Health. 1999; 24(6):383–388. [PubMed: 10401965]
31. Ellen JM, Gurvey JE, Pasch L, Tschann J, Nanda JP, Catania J. A randomized comparison of A-
CASI and phone interviews to assess STD/HIV-related risk behaviors in teens. Journal of
Adolescent Health. 2002; 31(1):26–30. [PubMed: 12090962]
32. Williams ML, Freeman RC, Bowen AM, Saunders L. The acceptability of a computer HIV/AIDS
risk assessment to not-in-treatment drug users. AIDS Care. 1998; 10(6):701–711. [PubMed:
9924525]
33. Kurth AE, Martin DP, Golden MR, et al. A comparison between audio computer-assisted self-
interviews and clinician interviews for obtaining the sexual history. Sexually Transmitted
Diseases. 2004; 31(12):719–726. [PubMed: 15608586]
34. Newman JC, Des Jarlais DC, Turner CF, Gribble J, Cooley P, Paone D. The differential effects of
face-to-face and computer interview modes. American Journal of Public Health. 2002; 92(2):294–
297. [PubMed: 11818309]
35. Turner CF, Ku L, Rogers SM, Lindberg LD, Pleck JH, Sonenstein FL. Adolescent sexual behavior,
drug use, and violence: increased reporting with computer survey technology. Science. 1998;
280(5365):867–873. [PubMed: 9572724]
36. Côté J, Bynner JM. Changes in the transition to adulthood in the UK and Canada: the role of
structure and agency in emerging adulthood. Journal of Youth Studies. 2008; 11(3):251–268.
Hanna et al. Page 8
Clin Nurse Spec. Author manuscript; available in PMC 2015 January 01.
N
IH
-PA Author M
anuscript
N
IH
-PA Author M
anuscript
N
IH
-PA Author M
anuscript
